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Supplementary Notes
Control Experiments (Newtonian Liquids)
As a control measure, a similar set of experiments was conducted using Newtonian liquids in the same micro-channel. The composition of the main-stream and side-stream liquids was 50 wt% glycerol (Sigma Aldrich, Product number G7757) in DI water, and 25 wt% glycerol in DI water respectively. The flow state was laminar and characterized by low turbulent intensities at Re = 0.36 (1 ml/h), see Supplementary Fig. S3 . Note that the velocity profile for Re = 0.36 does not exhibit any central peak. This provides evidence that for the viscoelastic liquids, the observed peak at Re = 0.217 (De = 414.6, 10 ml/h) in Fig. 2 of the main manuscript was not due to fluid inertia. It should be noted that despite of a lower flow rate, the Reynolds number is larger for the Newtonian liquids which have a lower viscosity as compared to the viscoelastic test liquids.
Fluids Rheology
The rheological properties of the liquids under shear were measured with the Gemini Hr Nano rheometer, while the extensional relaxation tests were conducted with the Capillary Breakup Extensional Rheometer (CABER). Here, the Reynolds number (Re) is defined as , where e λ is the extensional relaxation time. As an approximation, elastic effects were neglected in the numerical simulations with COMSOL Multiphysics, which showed that the main-stream liquid occupies about 44% of the cross-sectional area in the contraction. The viscosity of the liquid at the 8 specific shear rate was then obtained from the rheological measurement, and used to compute
Re. Due to the shear-thinning nature of the liquid, Re is not directly proportional to the flow rate.
Supplementary Table S1 shows the rheological properties and corresponding Re and De for the experimental flow conditions.
PIV Measurements
For PIV measurements, the Nikon B-2A filter was removed and white light illumination was Supplementary Fig. S1 ).
